
Mendel's Work

Reading Preview
Key Concepts
r What were the results of

Mendel 's experiments, or
crosses?

r What controls the inheri tance
of trai ts in organisms?

Key Terms
o heredi ty .  t ra i t  r  genet ics
r fer t i l izat ion .  purebred .  gene
o al le les o dominant al le le
o recessive al le le .  hvbr id

Outl ining As you read, make an
out l ine about Mendel 's work. Use
the red headings for the main ideas
and the blue headings for the
support ing ideas.

Mendel's Work

l .  Mendel 's exper iments

A. Crossing pea plants

B.

Gregor ;
Mendel

What Does the Father Look Like?
1. Observe the colors of the kitten in the photo. Record the

kitten's coat colors and pattern. Include as many detai ls as
you can.

2.  Observe the mother cat  in the
photo. Record her coat color
and oattern.

Think l t  Over
Inferr ing Based on your
observations, describe what you
think the k i t ten's father might
Iook l ike.  Ident i fy the evidence
on which you based your
inf erence.

In the mid nineteenth century, a priest named Gregor Mendel
tended a garden in a central European monastery. Mendel's
experiments in that peaceful garden would one day revolution-
ize the study of heredity. Heredity is the passing of physical
characteristics from parents to offspring.

Mendel wondered why different pea plants had different
characteristics. Some pea plants grew tall, while others were
short. Some plants produced green seeds, while others had yel-
low seeds. Each different form of a characteristic, such as stem
height or seed color, is called a trait. Mendel observed that the
pea plants' traits were often similar to those of their parents.
Sometimes, however, the plants had different traits from those
of their parents.

Mendel experimented with thousands of pea plants
to understand the process of heredity. Today, Mendel's
discoveries form the foundation of genetics, the scien-
tific study of heredity.
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Mendel's Experiments
Figure 1 shows a pea plant's flower. The flower's petals sur- l
,oind the pistil and the stamens. The pistil produces female sex i

cells, or eggs. The stamens produce pollen, which contains the i
male sex cells, or sperm. A new organism begins to form when l
egg and sperm join in the process called fertilization. Before l
tJrlruzation can happen in pea plants, pollen must reach the l
pistil of a pea flower. This process is called pollination'

pea plants are usualf seff-pollinating. In self-pollination,

pollen fiom a flower lands on the pistil of the same flower. i
i{endel developed a method by which he cross-pollinated, or I
''crossed," pea plants. To cross two plants' he removed pollen

tiom a flower on one plant. He then brushed the pollen onto a

f-lower on a second Plant.

Crossing Pea Plants Suppose you wanted to study the .
inheritanie of traits in pea plants. What could you do? Mendel I

decided to cross plants with contrasting traits-for example' tall I

plants and shoriplants. He started his experiments with pure- 
:

tred plants. A purebred organism is the offspring of many gen-

erations that have the same trait. For example' purebred short I

pea plants always come from short parent plants'

FIGURE 1

Crossing Pea Plants
Gregor Mendel crossed Pea Plants
that had di f ferent trai ts.  The
i l lustrat ions show how he did
this.  lnterpret ing DiaErams How
did Mendel prevent self-
pollination?
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O to prevent self-
pol l inat ion,  Mendel
removed the pol len-
producing structures
from a pink f lower.

@ rfre egg cells in the Pink
f lower were then fert i l ized
by sperm from the white
flower. After a time, Peas
formed in the Pod.



The F1 Offspring In one experiment, Mendel crossed pure-
bred tall plants with purebred short plants. Scientists today call
these parent piants the parental generation, or P generation.
The offspring from this cross are the first filial (ur ee ul) gen-
eration, or the F, generation. The word filial comes from filia
and filius, the Latin words for "daughter" and "son."

In Figure 2, notice that all the offspring in the F1 genera-
tion were tall. Even though one of the parent plants was short,
none of the offspring were short. The shortness trait seemed
to disappear!

The F2 Offspring \,Vhen the plants in the F1 generation were
full-grown, Mendel allowed them to self-pollinate. Surpris-
ingly, the plants in the F2 (second filial) generation were a mix
of tall and short plants. The shortness trait had reappeared,
even though none of the F, parent plants were short. Mendel
counted the tall and short plants. About three fourths of the
plants were tall, while one fourth were short.

Experiments With Other Traits Mendel also crossed pea
plants with other contrasting traits. Compare the two forms of
each trait in Figure 3. In all of Mendel's crosses, only one form
of the trait appeared in the F1 generation. Howeve6 in the F,
generation, the "lost" form of the trait always reappeared in
about one fourth of the plants.

#ffi*.ffiintj what did Mendel observe about the F2 plants?

FIGURE 2

Results of a Cross
When Mendel crossed purebred tal l -stemmed
plants with purebred short-stemmed plants, the
f i rst-generat ion offspr ing al l  had tal l  stems. Then
he al lowed the f i rst-generat ion plants to sel f-
pol l inate. About 75 percent of the offspr ing had
tal l  stems, and about 25 percent had short  stems.
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Dominant and Recessive Alleles
Mendel reached several conclusions on the basis of his experi-
mental results. He reasoned that individual factors, or sets of
genetic "information," must control the inheritance of traits in
peas. The factors that control each trait exist in pairs. The
female parent contributes one factor, while the male parent
contributes the other factor. Finally, one factor in a pair can
mask, or hide, the other factor. The tallness factor, for example,
masked the shortness factor.

Genes and Alleles Today, scientists use the word gene for
the factors that control a trait. Alleles (uh rnnrz) are the dif-
terent forms of a gene. The gene that controls stem height in
peas, for example, has one allele for tall stems and one allele for
short stems. Each pea plant inherits two alleles from its par-
ents-one allele from the egg and the other from the sperm. A
pea plant may inherit two alleles for tall stems, two alleles for
short stems, or one of each.

An organism's traits are controlled by the alleles it inher-
its from its parents. Some alleles are dominant, while other
alleles are recessive. A dominant allele is one whose trait
airvays shows up in the organism when the allele is present. A
recessive allele, on the other hand, is hidden whenever the
Cominant allele is present. A trait controlled by a recessive
allele will only show up if the organism does not have the dom-
nant allele. Figure 3 shows dominant and recessive alleles in
\fendel's crosses.

Frcune 3
Mendel studied several  t rai ts in
pea plants.
tnterpreting Diagrams Is yellow
seed color controlled by a
dominant allele or a recessive
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Predicting
In f ru i t  f l ies,  long wings are
dominant over short  wings.
A scientist crossed a
purebred Iong-winged male
frui t  f ly  wi th a purebred
short-winged fema le. Pred ict
the wing length of  the F1
offspring. l f  the scientist
crossed a hybr id male F1 frui t
f ly  wi th a hybr id F1 female,
what would their  of fspr ing
probably be l ike?
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In pea plants, the allele for tall stems is dominant over the
allele for short stems. Pea plants with one allele for tail stems
and one allele for short stems will be tall. The allele for tall
stems masks the allele for short stems. Only pea plants that
inherit two recessive alleles for short stems will be short.

Alleles in Mendel's Crosses In Mendel's cross fclr stem
height, the purebred tall piants in the P generation had two
alleles for ta1l stems. The purebred short plants had two alleles
for short stems. The F1 plants each inherited an allele for tall
stems from the tall parent and an allele for short stems from
the short parent. Therefore, each F1 plant had one allele for tall
stems and one for short stems. The F1 plants are called hybrids.
A hybrid (Hv brid) organism has two different alleles for a
trait. All the F1 plants are tall because the dominant allele for

, tall stems masks the recessive allele for short stems.
, When Mendel crossed the F1 plants, some of the offspring

in the F2 generation inherited two dominant alleles for tall
stems. These plants were tall. Other F2 plants inherited one
dominant aliele for tall stems and one recessive allele for short
stems. These plants were also tall. The rest of the F2 plants
inherited two recessive alleles for short stems. These plants
were short.

I Symbols for Alleles Geneticists use letters to represent
r alleles. A dominant allele is represented by a capital letter. For
: example, the allele for tall stems is represented by T A recessive
. allele is represented by the lowercase version of the letter. So,
, the allele for short stems would be represented by r. lVhen a
, plant inherits two dominant alleles for tall stems, its alleles are
I written as TT. \A4ren a plant inherits two recessive alleles for
I short stems, its alleles are written as ff. \Mhen a plant inherits
I one allele for tall stems and one allele for short stems, its alleles
: are written as Tt.

FIGURE 4

Black Fut White Fur
In rabbi ts,  the al le le for  b lack
fur is dominant over the al le le
for white fur.  Inferr ing What
combination of alleles must
the white rabbit have?
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Signifieanee of llEendel's eontribution Mendel's discov-
ery of genes and alleles eventually changed scientists' ideas about
heredity. Before Mendel, most people thought that the traits of
an individual organism were simply a blend of their parents'
characteristics. According to this idea, if a tall plant and a short
plant were crossed, the offspring would all have medium height.

However, when Mendel crossed purebred tall and purebred
short pea plants, the offspring were all tall. Mendel's experi-
ments demonstrated that parents'traits do not simply blend in
the offspring. Instead, traits are determined by individual, S€p-
arate alleles inherited from each parent. Some of these alleles,
such as the allele for short height in pea plants, are recessive. If
a trait is determined by a recessive allele, the trait can seem to
disappear in the offspring.

Unfortunately, the importance of Mendel's discovery was
not recognized during his lifetime. Then, in 1900, three differ-
ent scientists rediscovered Mendel's work. These scientists
quickly recognized the importance of Mendel's ideas. Because
of his work, Mendel is often called the Father of Genetics.

_;d Reading l f  an al lele is represented by a capital  let ter,  what
rr  Checkpoint does this indicate?

FIGURE 5

The Mendel Medal
Every year,  to honor the memory
of Gregor Mendel,  an outstanding
scient ist  is awarded the Mendel
Medal.

l

-,) Target Reading Skil l outl ining Use the
v- 

information in vour outline about Mendel's
r,vork to help you answer the questions below.

Reviewing Key Concepts

1. a.ldentitying In Mendel's cross for stem
height, what contrasting traits did the pea
plants in the P generation exhibit?

b. Expfaining \44rat trait or traits did the
plants in the Fl generation exhibit? \,44ren
you think of the traits of the parent
plants, why is this result surprising?

c. Comparing and Contrasting Contrast
the offspring in the F1 generation to the
offspring in the F2 generation. \A4rat did
the differences in the F1 and F2 offspring
show Mendel?

2. a. Defining \44rat is a dominant allele?
What is a recessive allele?

/Lab'
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b. Relating Cause and Effect Explain how
dominant and recessive alleles for the trait of
stem height determine whether a pea plant
will be tall or short.

c. Applying Concepts Can a short pea plant
ever be ahybrid for the trait of stem height?
Why or why not? As part of your explanation,
write the letters that represent the alleles for
stem height of a short pea plant.

Gardens and Heredity Some gardeners save
the seeds produced by f lowers and plant them
in the spr ing.  l f  there are gardeners in your
fami ly,  ask them how closely the plants that
grow from these seeds resemble the parent
plants. Are the offspring's traits ever different
from those of the parents?
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